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(57) [Abstract] 

[Purpose] Allow for objective numerical 

evaluation of overall feeling of fatigue, including mental 
fatigue, and feeling of recovery from fatigue, as well as 
objective numerical evaluation of fatigue of each type. 
[Constitution] Questions constituted by [1] adjectives 
relating to "feeling of recovery from fatigue," [2] adjectives 
relating to negative mental fatigue, [3] adjectives relating to 
negative physical fatigue, and [4] adjectives relating to 
negative partial state, among others, are displayed on the 
screen of a CRT display 4. While reading the individual 
questions displayed on the screen of the CRT display 4, the 
subject operates a keyboard 5 to input applicable answers 
sequentially. A CPU 6 loads the sequentially input answers, 
converts them to predefined weighted values, and displays on 
the CRT display 4 using numerical data the evaluation results 
on feeling of mental fatigue, feeling of physical fatigue, feeling 
of partial physical fatigue, overall feeling of fatigue, feeling of 
recovery from fatigue, etc., based on the totals of converted 
values. 
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[What Is Claimed Is] 
[Claim 1] 

An apparatus for measuring feeling of fatigue comprising (a) a storage means for storing 
multiple questions of type 1 relating to negative mental fatigue, questions of type 2 
relating to negative physical fatigue, questions of type 3 relating to positive and 
comfortable state of recovery from fatigue, and questions of type 4 relating to negative 
partial physical fatigue, (b) an input means for allowing a subject to select and input one 
of prepared multiple answers for each of the aforementioned various questions, (c) a 
calculation means for converting to predefined weighted values the individual answers to 
the aforementioned various questions that have been input using the input means, and 
then calculating evaluation results for at least feeling of mental fatigue, feeling of 
physical fatigue, overall feeling of fatigue and feeling of recovery from fatigue as 
numerical data based on groups of converted values, (d) display means for displaying the 
aforementioned various questions in a specified arrangement to allow the aforementioned 
subject to answer the questions, and also displaying the aforementioned evaluation results 
on the aforementioned various feelings of fatigue, and (e) a control means for controlling 
each part of the apparatus. 

[Claim 2] 

An apparatus for measuring feeling of fatigue according to Claim 1, characterized by said 
apparatus comprising (a) the aforementioned storage means for also storing questions of 
type 5 regarding an individual, (b) the aforementioned input means for allowing the 
subject to select and input one of prepared multiple answers for the questions of type 5, 
(c) the aforementioned calculation means for converting to predefined weighted values 
the individual answers to the aforementioned questions of type 5 that have been input 
using the input means, calculating a correction coefficient to be applied to feelings of 
fatigue and feeling of recovery from fatigue based on a group of converted values, and 
then correcting the aforementioned various feelings of fatigue and feeling of recovery 
from fatigue based on the calculated correction coefficient, (d) the aforementioned 
display means for also displaying the aforementioned questions of type 5, and also 
displaying the corrected evaluation results regarding the aforementioned various feelings 
of fatigue and feeling of recovery from fatigue, and (e) the aforementioned control means 
for controlling each part of the apparatus. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to an apparatus for measuring feeling of fatigue, used to 
objectively measure and evaluate feeling of fatigue and feeling of recovery fi-om fatigue. 

[0002] 
[Prior Art] 

In recent years, an increase in the number of traffic accidents resulting from the driver 
dosing off due to fatigue while driving, and an increase in the number of persons who 
died from overwork due to accumulation of fatigue, are recognized as social problems. 
Types of fatigue that can cause traffic accident or death from overwork are largely 
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classified into mental (psychological) fatigue and physical (physiological) fatigue. Of the 
two types of fatigue, it is difficuh to develop a standard method for checking mental 
fatigue, partly because it does not manifest in physiological change, and partly because 
the degree of fatigue varies substantially from one individual to another. On the other 
hand, physical fatigue can be checked objectively by instructing the subject to perform 
simple calculations and checking the percentage of calculation errors, or by showing 
flickering light to the subject and determining the flickering interval at which the subject 
stops recognizing flickers. These types of fatigue are warn signs to our body, telling us to 
stop doing excessive life activity. Accordingly, there is a need to accxarately check these 
types of fatigue and identify appropriate methods to relieve fatigue based on check results, 
in order to prevent traffic accident and death from overwork. 

[0003] 

For the aforementioned purpose, fatigue detection apparatuses for objectively detecting 
fatigue have been proposed. For example, the fatigue detection apparatus described in 
Japanese Patent Laid-open No. Hei 5-245122 utilizes the correlation between body 
fatigue and potential activity on skin, wherein the subject is given voice or other 
stimulations having the effect of alerting attention, after which the potential activity on 
the subject's skin is detected to determine the degree of fatigue of the subject based on 
the temporal change of the detected potential. 

[0004] 

[Problems to Be Solved by the Invention] 

However, the conventional apparatus can measure only the body's physical fatigue from 
a physical, physiological indicator, or specifically the potential activity on the skin. 
Accordingly, it cannot measure the subject's overall fatigue including mental fatigue, not 
to mention dividing fatigue types into feeling of m^al fatigue, feeling of physical fatigue, 
fe^ng of recovery from fatigue, etc., and evaluating them individually. Although fatigue 
is mostly a subjective sensation felt by an individual, fatigue often becomes a cause of 
traffic accident or accident during work, and therefore an apparatus capable of objectively 
evaluating fatigue, including mental fatigue, would significantly contribute to a healthier 
lifestyle of man. 

[0005] 

The present invention was developed against the background explained above, and aims 
to provide an apparatus for measuring feeling of fatigue that can objectively and 
numerically evaluate the subject's overall fatigue including mental fatigue, while also 
numerically evaluating each type of fatigue (feeling of mental fatigue, feeling of physical 
fatigue, feeling of recovery from fatigue, etc.). 

[0006] 

[Means for Solving the Problems] 

To solve the above problems, the apparatus for measuring feeling of fatigue according to 
Claim 1 comprises (a) a storage means for storing multiple questions of type 1 relating to 
negative mental fatigue, questions of type 2 relating to negative physical fatigue, 
questions of type 3 relating to positive and comfortable state of recovery from fatigue, 
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and questions of type 4 relating to negative partial physical fatigue, (b) an input means 
for allowing a subject to select and input one of prepared multiple answers for each of the 
aforementioned various questions, (c) a calculation means for converting to predefined 
weighted values the individual answers to the aforementioned various questions that have 
been input using the input means, and then calculating evaluation results for at least 
feeling of mental fatigue, feeling of physical fatigue, overall feeling of fatigue and feeling 
of recovery from fatigue as numerical data based on groups of converted values, (d) 
display means for displaying the aforementioned various questions in a specified 
arrangement in order to allow the aforementioned subject to answer the questions, and 
also displaying the aforementioned evaluation results on the aforementioned various 
feelings of fatigue, and (e) a control means for controlling each part of the apparatus. 

[0007] 

Also, the apparatus for measuring feeling of fatigue according to Claim 2 comprises (a) 
the aforementioned storage means for also storing questions of type 5 regarding an 
individual, (b) the aforementioned input means for allowing the subject to select and 
input one of prepared multiple answers for the questions of type 5, (c) the aforementioned 
calculation means for converting to predefined weighted values the individual answers to 
the aforementioned questions of type 5 that have been input using the input means, 
calculating a correction coefficient to be applied to feelings of fatigue and feeling of 
recovery from fatigue based on a group of converted values, and then correcting the 
aforementioned various feelings of fatigue and feeling of recovery from fatigue based on 
the calculated correction coefficient, (d) the aforementioned display means for also 
displaying the aforementioned questions of type 5, and also displaying the corrected 
evaluation results regarding the aforementioned various feelings of fatigue and feeling of 
recovery from fatigue, and (e) the aforementioned control means for controlling each part 
of the apparatus. 

[0008] 
[Operation] 

Under the configurations proposed by the present invention, the control means reads the 
various questions stored in the aforementioned storage means and causes them to be 
displayed by the display means. The subject operates the input means to answer the 
various questions. Next, when an answer to each of the various questions is input from 
the input means, the calculation means converts the input answer to a predefined 
weighted value and calculates, as objective numerical data based on groups of converted 
values, evaluation results regarding the various feelings of fatigue (feeling of mental 
fatigue, feeling of physical fatigue, feeling of partial physical fatigue, overall feeling of 
fatigue) and feeling of recovery from fatigue. The conti-ol means causes the evaluation 
results regarding the various feelings of fatigue and feeling of recovery from fatigue to be 
displayed by the display means as numerical data. 

[0009] 

If the configuration in Claim 2 is adopted; i.e., if questions of type 5 regarding an 
individual, such as questions that help determine the individual's personality and 
resistance to stress, are displayed by the display means and the subject's answers to these 
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questions are used to obtain a correction coefficient applicable to feelings of fatigue and 
feeling of recovery from fatigue, after which the obtained correction coefficient is used in 
order to correct the numerical data on feelings of fatigue and feeling of recovery from 
fatigue (such as exaggerated values), then more accurate evaluation results on the fatigue 
and recovery from fatigue felt by the subject can be obtained. 

[0010] 
[Examples] 

Examples of the present invention are explained below by referring to drawings. 
0 Example 1 

Fig. 1 is a block diagram showing a general configuration of the apparatus for measuring 
feeling of fatigue used in Example 1 pertaining to the present invention. Figs. 2 to 4 are 
drawings explaining the process of creating questions used by this apparatus for 
measuring feeling of fatigue. Fig. 5 is a drawing showing an example of a set of questions 
thus created. Fig. 6 is a flowchart explaining the operation of this apparatus for measuring 
feeling of fatigue. The apparatus for measuring feeling of fatigue used in this example 
relates to an apparatus designed to use a question-and-answer interface with the subject to 
evaluate the feelings of fatigue and feeling of recovery from fatigue through the action of 
taking a bath. As shown in Fig. 1, this apparatus comprises internal storage devices such 
as a ROM 1 and RAM 2, external storage devices such as a hard disk 3 for storing 
questions, a CRT (Cathode Ray Tube) display 4 that displays questions, a keyboard 5 
used to input answers, a CPU (Central Processing Unit) 6 that controls each part of the 
apparatus by using the RAM 2 to run a processing program stored in the ROM 1, and an 
interface 7 that connects the CPU 6 with peripherals 3, 4 and 5. 

[0011] 

Here, the evaluation accuracy of the apparatus for measuring feeling of fatigue as 
proposed by the present invention is determined by what questions are posed to the 
subject. Accordingly, selection of the aforementioned questions is extremely important. 
In this example, a total of 25 final adjectives including [1] adjectives relating to "feeling 
of fatigue" and "feeling of comfort," [2] adjectives relating to negative mental fatigue, [3] 
adjectives relating to negative physical fatigue, and [4] adjectives relating to negative 
partial state, which correspond to 25 questions, were selected as shown in Fig. 4 based on 
changes after taking a bath and applying statistical processing (factor analysis). 

[0012] 

First, the method of how the 25 questions were selected is explained by referring to Figs. 
2 to 4. Since taking a bath is considered effective in helping relieve fatigue, a list of 48 
preliminary questions expressing "feelings of fatigue and feeling of recovery from 
fatigue," as they relate to the action of taking a bath, was created as shown in Fig. 2 to 
analyze how the subject's feeling of fatigue would improve after taking a bath. The 
adjectives used in these 48 questions were selected, through a preliminary study and also 
by referencing general books, etc., as adjectives that were deemed relevant to fatigue, 
recovery from fatigue, and effect of taking a bath, etc. The questions included 20 positive 
questions (indicating recovery from fatigue) such as "4: I'm content," "28: My mind is 
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relaxed" and "29: My body feels comfortable," as well as 28 negative questions 
(indicating fatigue) such as "1: I'm exhausted," "7: I feel mentally hard," and "40: I'm 
worn out." 

[0013] 

Five answers of "Not at all," "Somewhat," "Average," "Notably," "Very much so" were 
provided for questions 1 to 48, as shown in Fig. 2, and the subject was allowed to select 
one of the aforementioned five answers for each question. 

[0014] 

Next, an unspecified number of subjects were instructed to take a bath and answer the 
preliminary questions in the question sheet before and after taking a bath. No bathing 
conditions were specified and each subject was allowed to take a bath in anyway he/she 
wanted. In other words, individual subjects are deemed to have taken a bath in their 
desirable fashion. Accordingly, the adjectives associated with a significant improvement 
in evaluation after taking a bath are considered words reflecting the effect of taking a 
bath. 

[0015] 

From the five answers ("Not at all," "Somewhat," "Average," "Notably," "Very much 
so") corresponding to these 48 questions were converted to "0," "1" "2," "3" and "4," 
respectively, and the results were analyzed (based on statistical processing). To be 
specific, the differences between evaluation results before and after taking a balh were 
examined, and varimax rotation and other methods were used to conduct factor analysis, 
based on which four factors were identified and factor loads were calculated for the 48 
adjectives. 

[0016] 

When the nature of each factor identified by the factor analysis was examined, Factor 1 
was found to indicate a positive adjective (feeling of recovery from fatigue, feeling of 
comfort), as shown in Fig. 3. The questions associated with Factor 1 were constructed by 
16 adjectives, including "3: My body is relaxed 0.795," "43: I feel at ease 0.771" and 
"44: My body is resting 0.754." The numbers in these questions such as "35, 43 and 44" 
indicate the corresponding question numbers on the question sheet (Fig. 2), while the 
values such as "0.795, 0.771 and 0.754" indicate the factor loads of the respective 
questions. The greater the value, the more effective the question is in evaluating feeling 
of recovery from fatigue and feeling of comfort. 

[0017] 

Factor 2 was found to indicate an adjective pertaining to negative mental fatigue (feeling 
of mental fatigue). The questions associated with Factor 2 were constructed by 1 1 
adjectives, including "19: I'm blue 0.794," "47: I'm uneasy 0.787" and "26: I'm confused 
0.770." Factor 3 was found to indicate an adjective relating to negative physical state 
(feeling of physical fatigue). The questions associated with Factor 3 were constructed by 
eight adjectives, including "40: I'm worn out 0.798," "3: My body feels listless 0.774" 
and "18: My body is tired 0.757." Factor 4 was found to indicate an adjective relating to 
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negative partial physical symptom (feeling of partial physical fatigue). The questions 
associated with Factor 4 were constructed by three adjectives, including "38: My back is 
aching 0.761," "42: My muscles are tense 0.674" and "34: My shoulders are stiff 0.618." 
Next, a total of 25 final adjectives, or 25 questions, were selected from the questions 
classified under Factors 1 to 4 (Fig. 3) by considering the degree of factor load, as shown 
in Fig. 4. 

[0018] 

In Fig. 4, twelve adjectives indicating feeling of recovery from fatigue were selected 
under Factor 1, such as "35: My body is relaxed." Under Factor 2, six adjectives 
indicating feeling of mental fatigue were selected, such as "19: I'm blue." Under Factor 3, 
four adjectives indicating feeling of physical fatigue were selected, such as "18: My body 
is tired." Under Factor 4, three adjectives indicating partial physical symptom were 
selected, such as "38: My back is aching." Then, questions consisting of these 25 
adjectives were stored in the hard disk 3. 

[0019] 

Next, the operation of the apparatus for measuring feeling of fatigue used in this example 
is explained by referring to the flowchart in Fig. 6. Take note that this apparatus is 
assumed to be used immediately before and after the subject takes a bath. First, when the 
power is turned on the CPU 6 performs the various initial settings according to the 
processing program stored in the ROM 1, and as part of these settings it transfers the 
aforementioned questions (Fig. 4) from the hard disk 3 to the RAM 2. Thereafter, the 
CPU 6 reads the questions from the RAM 2 and displays the 25 questions (Fig. 5) on the 
CRT display 4 in Step Sll. In Step SI 2, the subject reads each question, selects one of 
five answers, and operates the keyboard 5 to input the selected answer. 

[0020] 

For example, if the subject wants to select "Somewhat" for the question, "29: My body 
feels comfortable," the subject moves the cursor to the answer using the keyboard 5 and 
then presses the return key (or press "2" on the numeric keypad). When the return key or 
"2" on the numeric keypad is pressed, the answer "Somewhat" is confirmed. In Step SI 3, 
the CPU 6 displays a circle at the "Somewhat" position on the display screen of the CRT 
display 4, as indicated in Fig. 5, and also converts the input answer to a predefined value. 
For example, if the input answer was "Not at all," the answer is converted to "0." If the 
answer was "Somewhat," it is converted to "1." "Average," "Notably" and "Very much 
so" are converted to "2" "3" and "4," respectively. 

[0021] 

When Steps S12 and S13 were completed for all questions (Step S14), the CPU 6 
proceeds to Step SI 5 and adds up the converted values for each factor. Then, the total 
sum of the answers to 12 questions which belong to Factor 1 is given as a score on 
feeling of recovery from fatigue. In the case of this subject, the score on feeling of 
recovery from fatigue is "2 + 3+ 3+ 2 + 2 + 1+ 3 + 2 + 2+1 + 1= 22" (refer to Fig. 5). 
The total sum of the answers to six questions which belong to Factor 2 is given as a score 
on feeling of mental fatigue. In the case of this subject, the score on feeling of mental 
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fatigue is "1+2+1+2 + 2+1= 9." Also, the total sum of the answers to four questions 
which belong to Factor 3 is given as a score on feeling of physical fatigue. In the case of 
this subject, the score on feeling of physical fatigue is "2 + 2 + 1 + 3 = 8." Similarly, the 
total sum of the answers to three questions which belong to Factor 4 is given as a score 
on partial physical symptom. In the case of this subject, the score on partial physical 
symptom is "1 + 1 + 1 = 3." 

[0022] 

Next, the CPU 6 proceeds to Step S16 and adds up the score on feeling of mental fatigue 
based on Factor 2 or "9," score on feeling of physical fatigue based on Factor 3 or "8" 
and score on partial physical symptom based on Factor 4 or "3," to produce "20" as a 
score on overall feeling of fatigue. 

[0023] 

Thereafter in Step SI 7, the CPU 6 displays the score on feeling of mental fatigue or "9," 
score on feeling of physical fatigue or "8," score on partial physical symptom or "3," 
score on overall feeling of fatigue or "20," and score on feeling of recovery from fatigue 
or "22," on the screen of the CRT display 4. If the score on overall feeling of fatigue is 
between 33 and 44, such adjective as "very tired" can be added. If the score is between 22 
and 32, such adjective as "fairly tired" can be added. 

[0024] 

As explained above, the configuration in this example allows for objective numerical 
evaluation of the subject's overall fatigue including mental fatigue, as well as 
separate-evaluation of each type of fatigue (feeling of mental fatigue, feeling of physical 
fatigue, feeling of recovery from fatigue, etc.) For example, the effect of taking a bath can 
be numerically understood by performing measurement before and after taking a bath. 
This configuration is also usefiil in the prevention of accidents caused by mental or 
physical fatigue. 

[0025] 0 Example 2 

Next, Example 2 pertaining to the present invention is explained. Fig. 7 shows an 
example of a set of correction coefficients used in the evaluation with the apparatus for 
measuring feeling of fatigue in example 2. The apparatus for measuring feeling of fatigue 
used in this example is different from the one used in Example 1 , in that the apparatus in 
Example 2 is designed to correct the calculated score on overall feeling of fatigue and 
score on feeling of recovery from fatigue based on each individual's personality. To 
correct the results for each individual, first the individual's correction coefficient as 
explained below is calculated, after which the calculated correction coefficient is 
multiplied with the individual's score on overall feeling of fatigue and score feeling of 
recovery from fatigue, respectively, that have been obtained by the processing explained 
in Example 1 . 

[0026] 

How to obtain a correction coefficient is explained. First, questions used to determine the 
individual's personality and resistance to stress are displayed on the screen of the CRT 
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display 4, and the subject is prompted to answer these questions. Then, the CPU 6 
converts the obtained answers to predefined weighted values, and then applies the 
specified statistic algorithms to the group of converted values in order to calculate a 
correction coefficient. The calculated correction coefficient is stored in the specified area 
of the hard disk 3. 

[0027] 

Here, the questions used to determine the individual's personality include, for example, 
"Are you methodical?" and "Do you worry about fraction when calculating?" The 
questions used to determine the individual's resistance to stress include, for example, "Do 
you worry about what your superior says?" and "What will you do when a customer 
complains?" A correction coefficient resulting in a large correction is calculated for a 
person who tends to exaggerate the level of his/her fatigue, while a correction coefficient 
resulting in a small correction is calculated for a person who does not exaggerate. For 
example, a correction coefficient of "0.51" may be assigned to A who tends to exaggerate, 
while "0.91" may be assigned to C who does not exaggerate. B, whose personality is in 
between, may be assigned "0.77." 

[0028] 

Then, each correction coefficient is multiplied with the individual's score on overall 
feeling of fatigue and score on feeling of recovery fi-om fatigue, respectively. In the 
aforementioned example, for instance, the uncorrected score on overall feeling of fatigue 
"36" of A, whose correction coefficient is "0.51" is multiplied by "0.51" to produce a 
corrected score on overall feeling of fatigue of "18.36." C's uncorrected score on overall 
feeling of fatigue is "26," which is then corrected to "23.66" after being multiplied by 
"0.91." Accordingly, while comparing A and C's uncorrected scores on overall feeling of 
fatigue finds that A is more tired, comparison of their corrected scores on overall feeling 
of fatigue finds that C is more tired. 

[0029] 

Based on the configuration in this example, more accurate evaluation results can be 
obtained on feelings of fatigue and feeling of recovery from fatigue for each subject 
having a different personality, by using a correction coefficient calculated for each 
individual. 

[0030] 0 Example 3 

Next, Example 3 pertaining to the present invention is explained. Fig. 8 is a block 
diagram showing a general configuration of the apparatus for measuring feeling of 
fatigue used in Example 3. In this figure, functions that are the same as those in Fig. 1 are 
assigned the same symbol and are not explained. The apparatus for measuring feeling of 
fatigue used in Example 3 is different from those used in Examples 1 and 2 above, in that 
the apparatus in Example 3 is designed to output the questions and evaluation results 
using voice. 

[0031] 

As shown in this figure, this apparatus for measuring feeling of fatigue comprises a ROM 
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1, RAM 2, hard disk 3, CRT display 4, keyboard 5, interface 7 and CPU 6. It is also 
equipped with a voice synthesizing circuit 17, speaker 18, and printer 19. Based on the 
control by the CPU 6, the voice synthesizing circuit 1 7 converts the question data, such as 
"My body feels comfortable," that has been transferred from the RAM 2 through the 
interface 7 into voice signals and then outputs the voice signals to the speaker 18. The 
speaker 18 converts these voice signals to sound. The subject listens to the questions such 
as "My body feels comfortable," and inputs answers using the keyboard 5. The evaluation 
results on feelings of fatigue and feeling of recovery from fatigue are not only displayed 
on the CRT display 4, but they can also be printed from the printer 19 and then saved. 

[0032] 

Using the configuration in this example, blind persons can also receive this check by 
answering the spoken questions. Also, the evaluation results on feelings of fatigue and 
feeling of recovery from fatigue can be printed and saved, which helps health 
management. 

[0033] 0 Example 4 

Next, Example 4 pertaining to the present invention is explained. Fig. 9 is a figure 
showing an example of data stored in the database of the apparatus for measuring feeling 
of fatigue used in Example 4. Fig. 10 is a figure showing an example of a fatigue chart 
printed from the printer constituting the apparatus for measuring feeling of fatigue. The 
apparatus for measuring feehng of fatigue used in this example is characterized by its 
ability to store the evaluation results on feelings of fatigue and feeling of recovery from 
fatigue in a database and analyze the condition of fatigue accumulation in each individual 
on a weekly or monthly basis. The hard disk 3 incorporated into this apparatus for 
measuring feeling of fatigue (Fig. 8) stores data like those shown in Fig. 9. To be specific, 
these data comprise the "Month" column indicating the date/time, "Factor 1" column 
indicating the score on feeling of recovery from fatigue, "Factors 2 to 4" columns 
indicating the scores on respective feelings of fatigue, "Score on overall feeling of 
fatigue" column indicating the sum of Factors 2 to 4, and "Work hours" and "Work 
intensity" coliunns providing information regarding the individual's work life. 

[0034] 

The printed fatigue chart shown in Fig. 10 is created from the score on overall feeling of 
fatigue and score on recovery from fatigue calculated based on these data, as well as the 
individual's lifestyle information. By checking this fatigue chart, the condition of fatigue 
accumulation can be viewed on a weekly or monthly basis (the chart in this figure plots 
data on a monthly basis). Also, methods to relieve fatigue, such as "taking a bath," can 
also be printed on the chart to provide information on effective ways in relieving fatigue. 
For your information, it has been confirmed through experiments that adjusting the water 
temperature (to approx. 38 °C for relieving mental fatigue or approx. 42 °C for relieving 
physical fatigue), bath time and fragrance (herb, cedar, lemon, etc.) is effective in 
relieving fatigue. 

[0035] 

The configuration in this example allows a fatigue chart to be created for each subject by 
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printing the evaluation results on the subject's feelings of fatigue and feeling of recovery 
from fatigue, which helps the subject manage his/her health in details. Also, accumulation 
of evaluation results also helps identify an effective lifestyle pattern or way to relieve 
fatigue that is suitable for the subject and allows the subject to minimize the degree of 
his/her fatigue. 

[0036] 

The above explained the examples of the present invention in details. It should be noted, 
however, that specific configurations are not Hmited to these examples, and changes to 
the design and other elements of these examples are also included in the scope of the 
present invention, as long as such changes do not deviate from the purpose of the present 
invention. For example, several nonessential (dummy) questions can be included 
randomly among the questions to determine the feelings of fatigue, so that the subject 
cannot easily identify the factor associated with each question and consequently more 
accurate measurement becomes possible. In the above examples, a keyboard 5 was used 
to input answers to the questions. However, other methods can be used, such as 
displaying the questions on the display screen and allowing the subject to select answers 
using a mouse or writing pen, or using OCR (Optical Character Reader) to scan the 
question sheet that has been filled by the subject to input the answers to the apparatus. 

[0037] 

Furthermore, in the above examples a correction coefficient was calculated before the 
evaluation of feelings of fatigue and feeling of recovery from fatigue, and the calculated 
correction coefficient was multiplied with the evaluation values of feelings of fatigue and 
feeling of recovery from fatigue in order to calculate an score on overall feeling of fatigue 
and final score on feeling of recovery from fatigue. However, other correction 
coefficients that are added to, deducted fi-om, or dividing the evaluation values may also 
be used. Also in the above examples, taking a bath was used as a method to relieve 
fatigue. However, the method to relieve fatigue is not limited to taking a bath. Listening 
to music, watching movies and other methods can also be used. In addition, in the above 
examples the answers to questions were converted to values of 0 to 4 and the converted 
values were added up to calculate a score on overall feeling of fatigue and score on 
feeling of recovery from fatigue. To increase the accuracy of fatigue scores, however, 
corresponding factor loads (Fig. 3) can be multiplied with the respective questions and 
the resulting values can be added up to calculate scores. Also in the above examples, an 
example of printing the fatigue chart to paper was explained. However, the fatigue chart 
may also be displayed on the CRT display screen. 

[0038] 

[Effects of the Invention] 

As explained above, the configurations conforming to the present invention allow 
evaluation results on various feelings of fatigue (feeling of mental fatigue, feeling of 
physical fatigue, feeling of partial physical fatigue and overall feeling of fatigue) and 
feeling of recovery from fatigue, to be obtained objectively as numerical data. Since a 
score is given for each type of fatigue, the condition of fatigue can be determined easily 
and measures to relieve fatigue can be taken effectively and safely. Also, cumbersome 
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biometric measurements are not necessary and thus, anyone can perform measurement 
anywhere, anytime. Furthermore, one can evaluate the condition of his/her fatigue, which 
is otherwise difficult to do because fatigue is not a disease and there is no visible 
symptom. Consequently, dangerous conditions (such as those leading to death from 
overwork, etc.) can be prevented without noticing. 

[Brief Description of the Drawings] 

[Fig. 1] Block diagram showing a general configuration of the apparatus for measuring 

feeling of fatigue used in Example 1 pertaining to the present invention 
[Fig. 2] Drawing explaining the method of creating questions used by the apparatus for 

measuring feeling of fatigue 
[Fig. 3] Drawing explaining the method of creating questions, continuing from Fig. 2 
[Fig. 4] Drawing explaining the method of creating questions, continuing from Fig. 3 
[Fig. 5] Drawing showing the questions selected for use by the apparatus for measuring 
feeling of fatigue 

[Fig. 6] Flowchart explaining the operation of the apparatus for measuring feeling of 
fatigue 

[Fig. 7] Figure showing an example of a set of correction coefficients used in the 

evaluation by the apparatus for measuring feeling of fatigue used in Example 2 

pertaining to the present invention 
[Fig. 8] Block diagram showing a general configuration of the apparatus for measuring 

feeling of fatigue used in Example 3 pertaining to the present invention 
[Fig. 9] Figure showing an example of data stored in the database of the apparatus for 

measuring feeling of fatigue used in Example 4 pertaining to the present 

invention 

[Fig. 10] Figure showing an example of a fatigue chart printed by the printer equipped as 
part of the apparatus for measuring feeling of fatigue 

[iSrief Explanation of the Symbols] 

1 ROM (storage means) 

2 RAM (storage means) 

3 Hard disk (storage means) 

4 CRT display (display means) 

5 Keyboard (input means) 

6 CPU (control means) 

1 7 Voice synthesizing circuit (voice output means) 

1 8 Speaker (voice output means) 

1 9 Printer (printing means) 
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1 8 Speaker (voice output means) 
[Fig. 1] [Fig 2] 




Printer (printing means) 



[Fig. 3] 



[Fig. 4] 



Factor 1 


Factor 2 


35 


My body is relaxed. 


0.795 


19 


I'm blue. 


0.794 


43 


1 feel at case. 


0.771 


47 




0.787 


44 


My body is resting. 


0.754 


26 


I'm confused. 


0.770 


32 


1 feel better 


0.752 


24 




0.705 


31 


I'm efTervescent 


0.747 


33 


I feel weary. 


0.695 


15 


My body is at ease. 


0.732 


22 


I'm irritated. 


0.672 


29 


My body ftels comfortable. 


0.725 


17 


I feel mentally hard. 


0.641 


39 


My mind is clear. 


0.707 


45 


1 feel down. 


0.602 


13 


I feel at peace. 


0.706 


36 


I'm stressed. 


0.570 


30 


My body feels light. 


0.705 


2 


I'm mentally tired. 


0.505 


28 


My mind is relaxed. 


0.688 


37 


I can't concentrate. 


0.503 


48 


I'm composed. 


0.668 








11 


I'm energetic. 


0.627 








6 


1 feel light. 










4 


I'm content. 


0.534 








20 




0.506 








Factor 3 


Factor 4 


40 




0.798 


38 


My back is aching. 


0.761 


3 


My body feels listless. 


0.774 


42 


My muscles are tense. 


0.674 




My body is tired. 


0.757 


34 


My shoulders are stiff 


0.618 


21 


I'm drained. 


0.753 








1 


I'm exhausted. 


0.798 








27 




0.667 








7 


I feel physically hard. 


0.641 








41 


My body feels heavy. 


0.582 









Factor 1 


Factor 2 

(Feelins of mental fatigue) 


35 My body is relaxed. 

43 1 feel at ease. 

44 My body is resting. 
32 1 feel better 

1 5 My body is at ease. 

29 My body feels comfortable, 

39 My mind is clear, 
13 I feel at peace. 

30 My body feels light, 
28 My mind is relaxed, 
48 I'm composed. 


19 I'm blue, 

47 I'm uneasy, 

24 I'm fed up. 

33 1 feel weary. 

22 I'm irritated. 

1 7 I feel mentally hard. 


Factor 3 


Factor 4 


18 My body is tired, 
21 I'm drained, 

7 I feel physically hard. 


38 My back is aching 
42 My muscles are tense. 
34 My shoulders are stiff. 





13 



Hei 8-164127 



[Fig.5] 



[Fig. 6] 



Question 

, 29 My body feels comfortable 

21 I'm drained. 
48 I'm composed. 

32 I feel better. 

43 I feel at ease. 

1 3 I feel at peace. 

33 1 feel weary. 

7 1 fee! physically hard. 
35 My body is relaxed. 

22 I'm irritated. 

17 I feel mentally hard. 

27 I have cumulative fatigue. 
47 I'm uneasy. 

42 My muscles are tense. 
15 My mind is at ease. 
19 I'm blue. 

1 8 My body is tired. 
39 My mind is clear. 

44 My body is resting. 
00 I'm calm 

24 I'm fed up. 

38 My back is aching. 

28 My mind is relaxed. 
30 My body feels light. 

34 My shoulders are stiff. 



("start ) 

I Questions are displayed on I.Sn 
tiie CRT display. T 

j The siibjecl ''^P'^'^^^^"'^^' dl ^^^ ^ 



es are added up | 

and a total sum L^^ID 



[Fig. 7] 





Correction 
coefficient 


Score on overall feeling of fatigue 




Before 


After 


Before 


After 


A 


0.51 


36 


18.36 


30 


15.30 


B 


0.77 


33 


25.41 


33 


25.41 


C 


0.91 


26 


23.66 


28 


25.48 
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[Fig. 10] 



i j i j i j ^ UU 



